Plasmodium falciparum dhfr but not dhps mutations associated with sulphadoxine-pyrimethamine treatment failure and gametocyte carriage in northern Ghana.
Both use of sulphadoxine-pyrimethamine (SP) and SP-resistance of Plasmodium falciparum are increasing in sub-Saharan Africa. Mutations in the P. falciparum dihydrofolate reductase (dhfr) and dihydropteroate synthase (dhps) genes can predict treatment failure of SP, however, the degree of this relationship varies regionally. In northern Ghana, pre-treatment dhfr/dhps genotypes were examined in 126 children and associations with PCR-corrected SP treatment outcome and gametocyte carriage were analysed. SP treatment failure within 4 weeks of follow-up occurred in 28%. Among all pre-treatment isolates, the dhfr triple mutation (Ile-51 + Arg-59 + Asn-108) was detected in 47%. Compared with dhfr wildtype parasites, the presence of the dhfr triple mutation increased the risk of treatment failure tenfold. Likewise, parasite clearance was delayed in the presence of dhfr variants. Dhfr mutants and dhps Gly-437 were selected in treatment failure isolates. Gametocytaemia 1 week following treatment was strongly associated with dhfr mutations. Remarkably, this was also true for the prevalence of gametocytes at recruitment. Dhps alleles did neither influence treatment outcome nor gametocyte carriage. In northern Ghana, the prevalence of the dhfr triple mutation can be used as a tool to screen for and to monitor SP resistance. The lack of association between dhps alleles and SP treatment outcome suggests a minor role of these molecular markers in this region at present.